Bearing the responsibility of the rising strategy of central region of China, Changsha-Zhuzhou-Xiangtan Urban Agglomeration is an important growth pole of the development of the Yangtze river economic belt. Reasonable position of urban function in Changsha-Zhuzhou-Xiangtan Urban Agglomeration, is an inevitable requirement for the cooperative development of regional economy in Changsha, Zhuzhou and Xiangtan. This paper takes the basic economic activities of these cities as the starting point to determine the urban function. Subsequently, this paper uses the related statistical data, introduces multivariate statistical analysis method, such as regression analysis, factor analysis and cluster analysis to clarify the function of 20 cities in ChangshaZhuzhou-Xiangtan Urban Agglomeration. The findings reveal that the most common functions of the regional urban agglomeration are construction, transportation, postal services, finance, real estate, manufacturing, social services, wholesale and retail industry. At the same time, the paper classifies these 20 cities according to the urban function. The classification results provide the basis for accelerating Changsha-Zhuzhou-Xiangtan Urban Agglomeration construction of urban function.
Introduction
Along with the rapid development of the modern world economy, economic How to cite this paper: Zhao, J. Y. (2017) . Analysis of Urban Functional Characteristics of Urban Agglomeration: A Case Study of Changsha-Zhuzhou-Xiangtan Urban Agg-globalization and regional economic integration become the two inevitable trends. Among these two major development trends, the core of economic competition power in various countries gradually has focused on the overall competitiveness of urban agglomeration (Sun Qian et al., 2015) . Under the policy guidance of the central government to promote the rise of the middle area, Hunan province has emphasised on the development of Changsha-ZhuzhouXiangtan Urban Agglomeration in recent years. So the growth pole of Changsha-Zhuzhou-Xiangtan Urban Agglomeration is increasingly evident (Li Rui et al., 2014) .
Changsha-Zhuzhou-Xiangtan Urban Agglomeration is an area that takes Changsha, Zhuzhou, Xiangtan as the center and one-hour highway distance between cities as commuting radius, including Yueyang, Changde, Yiyang, Loudi, Hengyang. Its total land area is 96,900 square kilometers, accounting for 45.8% of Hunan province. As the core area, the total area of Changsha, Zhuzhou, Xiangtan account for 13.3%, and the total population accounts for 19.6% of Hunan Province. Besides, in 2014, the GDP of these 3 cities was 1155.587 billion yuan (Luo Haifan, 2007) . Capital, labor force, technology and other important factors of production in Hunan province are concentrated together here. For such a regional urban agglomeration in the vigorous development, the reasonable industrial distribution of each city of this urban agglomeration and the clear function of the city play a key role in the speed and quality of the development of the whole Urban Agglomeration. At present, there are quite a lot of researches on the urban functions in theory circle, but it has not been found in the study of the urban function of the city group of Changsha-Zhuzhou-Xiangtan Urban Agglomeration. Based on this, this paper applies regression analysis, factor analysis and cluster analysis to study the functional structure of the inner city of Changsha-Zhuzhou-Xiangtan Urban Agglomeration qualitatively and quantitatively.
And it will provide theoretical and practical guidance for the development direction and path of Changsha-Zhuzhou-Xiangtan Urban Agglomeration.
Research Background
1) The need to promote the development of urban agglomeration in the middle reaches of the Yangtze River. According to "the development plan of the urban agglomeration in middle reaches of the Yangtze River" released by National Development and Reform Commission, urban agglomeration in the middle reaches of the Yangtze River city group connects the south and the north, the west and the east, which occupies an important position in the regional development pattern of china. It is an important area in Yangtze Economic Zone as well as the key areas where 3 strategies are implemented: Promoting the rise of the middle region, Deepening reform and opening up in all direction and Promoting new urbanization. Urban agglomeration in the middle reaches of the Yangtze River is a large urban agglomeration which is constitute of the Wuhan Metropolitan Areas, the Poyang Lake Ecological Economic Zone and ChangshaZhuzhou-Xiangtan Urban Agglomeration, involving 31 city and 3 province:
Hunan, Jiangxi and Hubei provinces. According to the national planning, urban agglomeration in the middle reaches of the Yangtze River will complete the integrated development mechanism. At the meanwhile, it also will promote collaborative development of urban and rural, industrial, infrastructure, ecological civilization and public service.
2) The need to play an exemplary role of Changsha-Zhuzhou-Xiangtan Urban Agglomeration. Since the establishment of special economic zones, new zones and comprehensive reform pilot area, the basic formation of the East Central and Western interactive development pattern is entering a new stage in national level. The current comprehensive reform of the national construction of the experimentation area basically formed the interactive development pattern of eastern, central and western regions. There is no special policy for comprehensive reform pilot area but only the priority right. The comprehensive reform pilot areas emphasized differently in specific tasks and the division of labor. Shanghai Pudong New Area, Tianjin Binhai New Area and the Shenzhen Special Economic Zone are regarded mainly to carry out a comprehensive exploration in how to accelerate the speed of the opening up and improve the socialist market economic system. Wuhan Metropolitan Areas and Changsha-Zhuzhou-Xiangtan Urban Agglomeration are set to carry out the reform test of a resource-saving and environment-friendly society. While Chongqing and Chengdu are focusing on the coordination of the development of urban and rural areas, and the reform theme of Shenyang economic zone is a new type of industrialization. Each of the comprehensive reform pilot areas has been exploring the key problems that restrict the development of economy and society, and has made positive progress and breakthroughs in transformation of government functions, adjustment of the industrial structure, reformation of financial system, cooperative development of urban and rural areas and construction of a resource-saving and environment-friendly society. The study on the functional characteristics of each city considered to be essential to the demonstration function of Changsha-ZhuzhouXiangtan Urban Agglomeration.
3) The need to promote the innovation in Changsha-Zhuzhou-Xiangtan Urban Agglomeration. Following Wuhan DonghuLake, Changsha-Zhuzhou-Xiangtan Urban Agglomeration has become the second national independent innovation demonstration zone in the central and western regions of china. With 3 National Development Zones for New and High Technology Industries, ChangshaZhuzhou-Xiangtan Urban Agglomeration gathered more than 70% of scientific research institutions, 70% of innovative business platform, 60% of high-tech enterprises and created 70% of scientific and technological achievements in Hunan province. Thus, it is an objective requirement for the innovation and development of Changsha-Zhuzhou-Xiangtan Urban Agglomeration to strengthen the combination of resources, promote the industry-university cooperative innovation and enhance the independent innovation ability based on the advantages in talent, achievements and platform. The result of the study also provides strong support to enhance the driving ability and competitiveness of Changsha-Zhuzhou-Xiangtan Urban Agglomeration.
Research Methods and Data Sources

Research Methods
This paper takes the basic theory of urban economic as the theoretical basis for the analysis of urban functions and divides the function of cities according to the basic activity department. Firstly, grouping all cities according to the population scale, finding out the minimum proportion of employees in each department and the population of the medium scaled city, then doing regression analysis with the two sets of data of different department. Next, using the established regression equation to get the proportion of basic parts of different department in each city (Mao Jiangxing & Ouyang Dong, 2008) .
After separating the basic part of the employees from different departments in the city, a department structure that reflects the basic activities of the city is formed. Factor analysis is conducted to analyze the data matrix that takes each city as a sample and each functional department as variable. Then we draw out the main factors that reflect the information of urban functional structure, and get interpretation of the main factor load through the rotation of the factor axis. At last, we calculated the scores of urban function factors according to the results of factor analysis, and used cluster analysis method with factor scores to determine the type of urban functions. In short, the steps included are data collection and processing, urban functional feature extraction and comprehensive division of urban function types (Zeng Peng & Luo Yan, 2013) .
Data Source and Arrangement
According to the administrative division of Changsha-Zhuzhou-Xiangtan Urban Agglomeration, we takeda total of 20 cities as sample (including 8 prefecture level cities, 12 county-level cities): Changsha, Zhuzhou, Xiangtan, Hengyang, Yueyang, Yiyang, Changde, Loudi, Liuyang, Liling, Shaoshan, Xiangxiang, Miluo County, Yuanjiang, Jinshi, Lengshuijiang, Lianyuan, Changning, Linxiang and Leiyan. The statistical data of the total population, urban population, working population and its industrial structure from "Statistical yearbook of Hunan province 2015", are selected as the basis for the analysis and calculation of the classification of urban functions. At the same time, the original data and statistical caliber were selected and processed properly in order to get a clear classification result.
In "Statistical yearbook of Hunan province 2015", social economic activities are divided into 19 sectors, we removed and merged some data on the basis of this. First, as a national agricultural province, the population of Hunan in agriculture are beyond the average, which can not reflect the non-agriculture urban functions, so we removed the data of population in "agriculture, forestry, animal husbandry and fisheries industry". Then we retained 7 industries: mining, manufacturing, construction, transportation and postal services, finance, real estate, public management. In the meanwhile, we merged the other 11 industries :The production and supply of electricity, gas and water, water conservancy environment and public facilities management are merged into the social service indus-try; wholesale and retail, accommodation and catering, leasing and residential services, repairing and other services are merged into the wholesale and retail-accommodation and catering services industry; The information transmission, software and technology services, scientific research, education and health, social work and cultural, entertainment and sports are merged into the science and education industry. We eventually classified all the industry that reflect the different urban function into 10 departments.
Process and Results of Analysis
Group the Cities
The 20 cities in Changsha-Zhuzhou-Xiangtan Urban Agglomeration are divided into 5 groups by the number of urban population. The first group is Changsha, owning more than 4 million people; The second group includes Zhuzhou, Hengyang, Yueyang, and Changde, owning 2 -4 million people; The third group includes Xiangtan, Yiyang and Loudi, owning 1 -2 million people; The fourth group includes Liuyang, Liling, Leiyang, Changning, Miluo and Yuanjiang, owning 300 thousand to 1 million people. While the last group only has the population of less than 300,000, including Xiangxiang, Shaoshan, Linxiang, Jinshi city, Lengshuijiang and Lianyuan.
Calculate the Basic Proportion
It is indicated that the result of city group is consistent with the requirements of continuous scale structure, so that it can be applicable to the Moore (C. L. Moore) regression analysis method (Xu Hongyu et al., 2005) . The specific steps to determine the minimum requirements for each functional department are as follows:
First, deriving the parameters a i and b i from regression Equation (1). E ij means the actual minimum proportion of workers of i department in j city. P j means the urban population of medium city in j group.
Then, we get the optimal fitting regression equation of 10 department (Table   1 ) after the calculation of a i and b i . The exact population number of each city are substituted into regression Equation (2) to calculate the minimum required amount of the i department. P means the number of non-agricultural population in each city. E i means the minimum required amount of i department.
Subtracting the number of the minimum requirements from that of actual proportion of employees, eventually we get the basic proportion of the employees in each department.
Factor Distilling
Factor analysis method was conducted to the "20 × 10" matrix, which consists of 20 cities and the basic proportion of the employees in 10 departments, thereby we extract 4 main factors that covered 91.9% of the information in structure of these cities' basic department. After orthogonal rotation of the matrix, the contribution rate of each main factor and the table of factor load (Table 2) are obtained. Through the analysis of the factor load, characteristics of the structure of the basic part of these cities can be explained clearly (Chen Zhongnuan & Yan Xiaopei, 2015) .
From Table 2 , The eigenvalue of the first main factor F1 is 6.741, and the Variance Contribution Rate reaches 67.415%. The load of Mining industry, transportation and postal services industry, construction industry and finance industry are of high level in F1. The loading value of the factor is all above 0.75 in these 4 industry, F1 is regarded to reflecting the degree and level of urbanization and can be seen as the city's industrial transport and financial functions, which is the most common factor in the urban system of Changsha-Zhuzhou-Xiangtan
Urban Agglomeration. The load of real estate industry, wholesale and retail-accommodation and catering services industry, social service industry and science and education industry is high in F2. They all reach the rate at above 60%. The contribution rate of the variance is at 12.233% and the second main factor F2 reflects the city's science and education and business services functions. The load of manufacturing industry is high in the third main factor F3. It can be regarded as the manufacturing industry function factor. Its importance diminished and only made a contribution of 8.034%. The contribution rate of the last main factor is less than 5% and can be seen as the management and organizational functions, the load of public management industry and social service industry is high in F4.
From the interpretation of the main factor above, the most common functions 
Divide Different Types
For these 20 cities, the 4 main factors extracted before have different significance in them. Similar cities can be classified according to these differences (Table 3) .
We summed up the characteristics to form the specific functional categories.
According to the scores of 4 main factors of these 20 cities, the matrix of score was established. The cluster analysis method is used to carry out the multi-variable cluster analysis. And the classification of different urban functions is obtained. The same function characteristic of different type of cities can be summarized. Finally, all cities are divided into 6 major categories, 7 sub categories (Table 4) . 
Explanation
According to the scores of 4 main factors of each major categories and sub categories (Table 5) , we can analyze the representative factors in order to explain the various categories. Through the comparative analysis on Table 5 , the categories of urban function are interpreted as follows: From Table 5 , it is known that the score of the first main factor F1 is the highest in cities divided into the I category, which means that the industrial transport and financial functions of this type are the most prominent among 
Countermeasures and Suggestions
According to the classification of urban functions in Changsha-Zhuzhou-Xiangtan Urban Agglomeration, the functions of the 20 cities have significant differences and present hierarchical distribution. But comparing the current status of each city with their orientation and development direction, which were put forward in "Regional planning of Changsha-Zhuzhou-Xiangtan Urban Agglomeration (2008-2020)", we can see a certain gap between them (Table 6 ).
In order to improve the division of labor among the urban functions and promote the development of Changsha-Zhuzhou-Xiangtan Urban Agglomeration, the following measures can be taken to the construction of urban functions of Changsha-Zhuzhou-Xiangtan Urban Agglomeration.
1) The functional orientation of 3 central cities, Changsha, Zhuzhou and Xiangtan. As the only center of Changsha-Zhuzhou-Xiangtan Urban Agglomeration, the development of city in Changsha is relatively perfect, especially in real estate, business, services, education and science, public management and social organization industry, while industrial, transportation and manufacturing function is relatively weak. Xiangtan, Zhuzhou are two sub-center of Changsha-Zhuzhou-Xiangtan Urban Agglomeration, they located near the core city Changsha. As the old industrial city, the industrial cities' dominent characteristics are obvious, especially in manufacturing functions. Public management, social organization and traffic function are not so obvious. Zhuzhou is taken as a transportation hub of Hunan, the transportation function here is strong. It developed better than Xiangtan due to the better liquidity and population, except for manufacturing function. Given a full play to the different functional advantage of these 3 cities, strengthen varies with social management and promotes the development of the third industry with supporting system. And facilities will it is easier to achieve the goal of Xiangtan to be constructed as the advanced manufacturing center, modern logistics center and ecological leisure center and play a leading role of the core city. Finally it will become the engine in Rising of the central regions (Luo Haifan, 2007) .
2 For example, there are many kinds of coal, metal and nonmetal mineral resources in Leiyang, and the output is large, so Leiyang can greatly develop the extractive industry and highlight the function of energy industry.
